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[57] ABSTRACT 

A computer program provides for the display of se- 
lected portions of two or more records on a display 
screen where the portions selected are from different 
records, and may be from different files. Provision is 
made for scrolling of the full text of the displayed re- 
cords, which may be grouped by common subject mat- 
ter. 

Alternatively one of the two or more records may be 
displayed on the full screen with the capability for se- 
lectively switching between the single record and two 
or more records or a display showing portions of more 
than one record from more than one file. 

23 Claims, 14 Drawing Sheets 




14 





\ 23 




11 12 


21 


31 


41 




51 


61 


1 

2 


99 


9 


h h 


h j i 


i J J 


i 


k k 


k 1 1 


1 


3 


9 9 


9 


h h 


h i I 


i J j 


J 


k k 


k i 1 


1 


4 




















5 


mm 


m 


n n 


n j""o o 


^ PP 


P 


qq 


q r r 


r 


6 


mm 


m 


n n 


n L-°° 


Oj PP 


P 


qq 


q r r 


r 


7 




















8 


s s 


• 


t t 


t u u 


U V V 


V 


WW 


W XX 


X 


9 


s s 


s 


t t 


t u u 


U V V 


V 


w w 


W XX 


X 


10 




















il 




















. 


















n 


2 


a a 


a 


b b 


b c c 








c d d 


d ' 


3 




















4 


9 9 


9 


hh 


h \ \ 








1 j j 


J | 


5 




















6 
7 


mm 


m 


n n 


n ^oo 


CURRENT 


CARD 


Oj PP 


P 


8 


s s 


* 


t t 


t u u 








U V V 


V 


9 




















10 


y y 


y 


z z 


z aaaa 








aa a bob 


ob ' 



"L 



US. Patent Apr. 5, 1988 Sheet 1 of 14 4,736,308 




U.S. Patent Apr. 5, 1988 Sheet 2 of 14 4,736,308 




FIGURE 2 



no 


CURCOL« 




CURCOL+ I 


LOOP > 


no 


CURCOL" 
CURCOL- 1 


LOOP S 


no 


CUR CRD ■ 
CUR CRD - 1 


.mainX 

LOOP ? 


no 


CURCRD = 
CURCRD + ( 


' LOOPS 


► 

data\ 


y*s 

( MAIN\ 
' LOOP/ 


LOOP^r 
► 




--■^ADJUS^ 



U.S. Patent Apr. 5, 1988 



Sheet 3 of 14 4,736,308 



ADD FIELD 

LABELS 
TO DISPLAYED 
CARDS 



3 



MAIN 
w L0OP„ 




no 



PERFORM 
EDIT 
FUNCTIONS 




ADD FIELD 
LABEL TO 
CURRENT FIELD 



MAIN 
. LOOP . 




SCROLL FULL 
FIELD THROUGH 
ALLOCATED 
FIELD SIZE 




FIGURE 2A 



STORE ALL 
PARMS 



EXPAND 
CUR CARD TO 
FULL DISPLAY 



Y ANCHOR 
(CURCOL)=0 

X ANCHOR 
(CURCOL)=0 



CUR_COL 
DSP WIDTH 



CUR CRD HGT 
DSP HGT 



PERFORM 
EDIT 
FUNCTIONS 




RESTORE 
PARMS 




STORE COL 
PARMS 



EXPAND 
CUR COL 
TO FULL DISPLAY 



Y ANCHOR 
(CUR COL) 
» 0 



X ANCHOR 
(CUR COL) 
- 0 



CURCOL 
DSP WIDTH 



PERFORM 

EDIT 
FUNCTIONS 



RESTORE 
PARMS 




MAI N 

LOOP, 




U.S. Patent Apr. 5, 1988 



Sheet 4 of 14 4,736,308 



446 



\ 



N = N + I 



I 



X ANCHOR 

COL NO (I) 
= I 



I 



X ANCHOR 
COL NO (N) = 
(N-i) * 
DISPLAY WIDTH 




FIGURE 2B 



Start with full column 




COLS 
Dl S PLAYED 

COLS 
DISPLAYED + I 



I 



CO L WIDTH 
DISPLAY WIDTH 
COLS DISPLAYED 



I 



SORT 
REQUESTED 
COLUMN 



445 



Dl S PLAY 



I 

IREQUESTED | 

I COLUMNS * 
I ^ I 



HIGH LIGHT 
CU R RE NT 
COLUMN 



I 



DISPLAY 
COLUMN 
NUMBERS 



3 



L-448 




MAIN 
.tOOP. 



U.S. Patent Apr. 5, 1988 



Sheet 5 of 14 



4,73638 



SET 
PARM, 



FUNCTION 
SET PARA MS 
(ARGUMENTS) 



I 



CARD HEIGHT 

NON- CURRENT 
LINES 



I 



COLWIDTH* 
NON-CURRENT 
CARD WIDTH 
(COLUMNS ) 



I 



CURRENT 
CARD WIDTH" 
CURRENT CRD 
MAX WIDTH 




I 



CURRENT CARD 
HEIGHT 

CURRENT CARD 
LINES 



FUNCTION 
ADJUST 



FIGURE 3 



44 



■46 



48 



50 



52 



yes 




X ANCHOR 
(CURCOL)* 
DSP WIDTH- 

COLWIDTH 



yes 



X ANCHOR 
(CURCOL) 



yes 



Y ANCHOR 
(CURCOL)" 
DSP HEIGHT 
-CURCRD HEIGHT 



Patent Apr. 5, 1988 Sheet 6 of 14 4,736,308 




CLFST DSP CARD (CURCOL) 



CURCARD 



Y ANCHOR (CURCOL) 
OLINES 



Y ANCHOR 
(CURCOL) 
* 0 



62 



COLNO = 
CURCOL- I 



FIGURE 4 



64. 



X ANCHOR (COLNO) 
X ANCHOR(COLNO+l) 
-COL WIDTH 




yes 



X ANCHOR (CURCOL+I) 

x anchor"(curcol) 

COL WIDTH 



FRSTDSP COLNO 
■ 

COLNO 



I 




COLNO 

s 

COLNO- I 



U.S. Patent Apr. 5, 1988 Sheet 7 of 14 4,736,308 




COLNO = 
CURCOL+ 2 



3 



XANCHOR(COLNO) 
*X ANCHOR 
(COLNOH) + 
COL WIOTH 




RE 
DIS 
PLAY, 




LST DSP COLNO 

z 

COLNO 



I 



COLNO * 
COLNO + I 



FUNCTION 
REDISPLAY 



COLNO* 
FRST OSP COLNO 



VD WIDTHs 
COL WIDTH 
VD HEIGH T = 
CARD HEIGHT 



78* 



■70 



72 









/ COLNO 


VD WIDTH « 


N^URCOL/^ 


CCOL WIDTH 


J no 












XORG = 






X ANCHOR(COLNO) 






Y ORG * 1 







FIGURE 5 



FIGURE 6 



U.S. Patent Apr. 5, 1988 Sheet 8 of 14 4,736,308 




FIGURE 7 



V CARD ■ 
CLFSTOSP CARoU- — 81 
(COLNO) 



82. 




yes 



SCHM - 
SCHEMA (V CRD 
(COLNO)) 



SCHM* 
SCHEMA 
(COLNO) 





V HEIGHT » 
CURCRO HEIGHT 



RETRIEVE AND 
DISPLAY CARD 
(VCRD(COLNO),YORG 
YORG,VD WIDTH, 
V HGT., SCHM ) 



— 92 



Y ORG « 

Y ORG + 
V HEIGHT 




V CARD * 
V CARD + I 



74 



yes 




COLNO 




COLNO+ 1 


76. 






US. Patent Apr.5,1988 Sheet 9 of 14 4,736,308 



FIGURE 8 



92 



abed • • • /s 

a °/, 

b (SCHEMA) 

c 

x x x x - - — - -x 
ooooo--------oxxx 

xxooooxxxxxoo-- -0 



O O X X X X 



1.1 








2,1 






3,1 | 

1 
1 




\ 




N 



FIGURE 9 



US. Patent Apr. 5, 1988 



Sheet 10 of 14 4,736,308 



Uj 

Q: 







X 


X 






X 


x 




w w 




X 




a a 




* 




cr o* 






J£ •* 


o* o- 






— » — i 


a a 


> 


> 




a a 


> 


> 




a. a 


> 


> 




! | 


3 


a 




to o 1 


3 


3 




L°-°J 


3 


3 


.c xz 

- 


e c 




*■ 




c c 


+- 


<*- 




c c 




+■ 


o> w 


£ £ 


* 


m 




£ £ 






o> Oi 


£ £ 


m 


* 


- OJ fO 


* in <o 


N 00 


01 o z 



r 



T3 



P 
U 



O 
O 



a 
a 

n 

o 



> 
> 



L°J 



3 

C «- 



c *- 
c *- 



£ 
E 



n 

2 

a 

o 
o 



o 
o 

s 



N 

N 



L." " I 



.Patent Apr. 5, 1988 Sheet 11 of 14 4, 



— . — a a 



> > 



to i 



— » — * a a 
-i ~» a a 

— — |"o o o 



> > 

> > 

7! 



X X 



CVI 
UJ 

CD 

c 



— — I o o o 



CM I 



o i 

|0 O O Oj 
C C *- «- 



X X 



CM 



C C 

c c 



oi oi EE 



ai ok 
d o> 



£ E 
E E 



a a 



> > 



a a 
a a 



o o 



> > 

> > 



3 3 



O O 

o o 



3 3 



oi o» 



c c c c 
EE » 



-I I "L. 



o> OI 
o» o* 



£ E 
£ E 



- w io ^ m ^ s oo en 2 = 



— CM fO If) tONOOCftr 



U.S. Patent Apr.5,1988 Sheet 12 of 14 4,736,308 



_ 3( _ 



a a > > 



3: 

Uj » 

CD 



CM 



a cx 

— — o o 



> > 

> > 

3 3 



O O 
O o 



3 3 



1 

*- *• 4- 



I 

E E 



N N 
N N 



E E 
E E 



to 



a a 
a a 



— — o o 



> > 

> > 



— — o o 

— — o o 

£ 4= 4- «. 



3 3 



£ -C «■» +. N N 

o. oi r £ "i e"e1 



■L„„- i 

- w to ^ m to s oo a> 2 — 



-L 

— <V) IO 



E £ E E 
E £ E E 



</1 (ft 
</1 * 



to 

Uj 

Q: 

CD 



J 



in (ON CD a> 2 ~ 



U.S. Patent Apr. 5, 1988 



Sheet 13 of 14 4,736,308 




U.S. Patent Apr.5,1988 Sheet 14 of 14 4,736,308 



0- 



CD 



0" 



o 
o 
o 



E 
E 
E 



* 1 — 

CD 



I 
z 

X 
-3 



X 

o 

-3 

II 

UJ 

s 



o 
to 



y- 



V \ 



0) 

z 

X 

o 

~3 

II 

UJ 

s 

< 



o 
z 

X 

o 

II 

UJ 

< 



z 

o z 

V) o 

Z V) 

x z 

O X 

-3 O 

•i -3 

UJ » 

S hi 



a a n 



i c>» o • » E 
! o 9 E 

! o. o en E 

• L_. ^ I 

— cv] ro <fr in t0 S CO 0) 2 I 



CM 



00 
CD 



4,736,308 

1 2 

quentially displayed when the entire record is "pe- 

SEARCH/RETRIEVAL SYSTEM rused." 

The result of the present technology is that while 

This is a continuation-in-part of application Sen No. portions of multiple records may be concurrently dis- 

647,649, now abandoned, filed Sept. 6, 1987. 5 played on a display device, unabbreviated portions are 

selected sequentially as they appear in the record and 

DESCRIPTION not by the intelligence contained in the fields. 

L Technical Field SUMMARY OF THE INVENTION 

This invention relates to searching for and subsequent 

display of portions of various data fields in stored re- 10 It is an object of this invention to provide means for 

cords. In particular, it relates to display devices which and a method of simultaneously displaying selected 

have limited display capability but where information to portions of different records from one or more files 

be displayed is from several records and where the stored in a computer. It is a further object to provide for 

amount of information may exceed the display size. the scanning of adjacent records or files while retaining 

2. Background of the Invention 15 the limited displayed portions of the adjacent or juxta- 

The data processing field has now reached the point posed records, 

where portable computing is available in relatively 11118 invention is for a computerized data system 

small sizes. In particular, computers with a relatively havin S a data strm S in P ut device > a Processor, a storage 

large storage capacity are available with dimensions not de V1C ® f ° r storm S independent strings of data, each of 

much larger than a piece of typing paper and that will 20 vanaWe length, with each string having several fields, 

conveniently fit into an attache case and operate from The independent stnngs may be classifiable into groups 

battery power. While this invention is addressed to ™* ea f S rou P havm g stnn S s WIth at least ° ne sm ? llar 

these small portable computers, it is equally applicable field J h& !TfT *° 0 fF Ut d ™ c * h ™: 

to the non-portable or larger size computers. The impe- „ ^ f llmited dls P la y ^ability. The data retrieval and 

tus for the invention is the lack of search and retrieval 25 display system comprises means for locating each 

_ i h - e „ f , Ua „ stored string of data and means for simultaneously dis- 

sy stems wherein selected portions oi more than one , . f, . - j . i.j r 

record can be displayed concurrently playmg on the output device P reselected Portions of a 

j • » LT . -i ui first independent string and preselected portions of a 

"Windowing," a capability available with some oper- second in £ dent st % T £ Q first and s £ cond stri 

atmg systems, enables a user to display at least portions 3Q be ^ different * Jhe secod ^ *_ 

of more than one record or portions of a large record lected ions haye a *. { , h les§ thafl ^ ^ 

(e.g a matrix) m a format selected from and controlled } d j h Qf the first std reselected ortions . 

by the operating system on a single video display de- Thig invention overC omes the failure of the earlier 

vice. Usually, one formatted record is overlayed upon deyices by providing simu i t aneous display of different 

another formatted record so that portions of intelli- 35 preS elected portions of various data strings contained in 

gence may be lost. Since the associated operating sys- one or more flles stored in a computer . 
tern is usually controlling in a "window" situation, a 

user may be able to operate on the displayed data, e.g., BRIEF DESCRIPTION OF THE DRAWINGS 

make changes. The window concept usually does not FIG . x is an initiation of the relation of the display 

provide for shorter or abbreviated data fields within a 40 to t fc e data portions of the record, and then to the file, 

record. Consequently because of the size parameters of and f inally t0 a composite group of files, 

the requested window incomplete and in some cases FIGS. 2, 2a, 2b, 3, 4, 5, 6 and 7 are flow charts of a 

unintelligible information is shown. representative program that operate this scheme. 

In addition to the shortfall of windowing, the small piG. 8 is a representative record layout, 

tablet-size computer usually has a limited display space. 45 piG. 9 is a representation of the multiple file struc- 

Specifically, this display space may allow for ten to ture. 

fifteen rows of information with each row containing FIG. 10 is a representation of the display shown in 
fifty to seventy-five characters. Thus, in the windowing pig. 1 after an adjustment has been made to the record- 
examples set forth above, if one were to display two or /file/files parameters. 

more records at one time, the fifteen by seventy-five 50 FIG. 11 is a similar change in the display representa- 

character display area must be divided in some proper- t ion a ft e r a second parameter change, 

tion. Without a proper schema to display the individual FIGS. 12, 13, 14 and 15 are similar changes in the 

records, the records will be truncated by the amount of display representation after subsequent parameter 

available display space. changes. 

U.S. Pat. No. 4,486,857 issued on Dec. 4, 1984 to Paul 55 FIG. 16 is a single record representation. 

Heckel, the inventor herein, and assigned to Quickview FIG. 17 is a representation of several records each on 

Partners of Los Altos, Calif, provides for compression a single line. 

of data fields such that vowels may be removed from FIG. 18 is a representation of the "scrolling" feature 

names, streets, cities and the like, thus reducing the of this invention. 

display requirements for particular records. For exam- 60 FIG. 19 is a representation of the first two columns of 

pie, the names "Smith" may be abbreviated to "Smth." the display in FIG. 1 with column headings and blank 

This capability, while serving the function set forth in lines. 

the earlier application, is limited to a single record at a _ __ _ ttv _ t ___ 

time, and further does not have the capability for selec- I tSH P,? ^^xr I 

tive display of data fields within a particular record, but 65 PREFERRED EMBODIMENT 

rather gives sequential display of all the data fields. That This invention deals with the concurrent display of 

is to say, while the various fields may be abbreviated by portions of several records from separate files stored in 

removal of certain characters, all of the fields are se- a relatively small microprocessor. 
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In order to better understand the description that 
follows, one should understand that conventional terms 
are used to refer to the data being manipulated and 
displayed. This data will be considered to be ordered to 
the extent that there are two or more files where each 
file is an organized collection of records. Each record 
consists of an independent data string of one or more 
data elements or fields. In the particular embodiment 
discussed below, the system can be compared to a series 
of racks such as is seen adjacent a time clock. Each rack 
is comparable to a file with each rack or file associated 
with a division or department. Each record is compara- 
ble to an individual time card. The elements of informa- 
tion on each time card such as name, address, pay rate, 
etc. are comparable to the data elements or fields. Here- 
inafter the terms file, record, and field will generally be 
used in the context set forth above. When referring to 
the "rack/card" analogy, reference may be made to a 
column to signify a "rack" or file and to row to indicate 
the positioning of "card" or record in the file. 

In FIG. 1, the composite file structure is indicated at 
10, while an individual record (card) is indicated at 12, 
and the display of selected portions (fields) of record 12 
along with selected portions of other records are indi- 
cated at 14. Composite file structure 10 is comprised of 25 
a plurality of records that by appropriate classification 
could be formed into an mXn matrix. Where there are 
n files and up to m records in each file (see FIG. 9). 
^Mule the matrix format is used in this specification, it is 
:to be understood that the actual storage of the individ- 
ual records within an individual microprocessor or 
.storage unit associated with a computer would not nec- 
■ essarily be in matrix format. A matrix format is chosen 
simply because the structure of the various files is such 
that the individual records in certain files can be classi- 
fied by at least one data element of common subject 
.matter. The matrix format also represents mathemati- 
... cally the metaphoric rack/card concept previously 
discussed. One can consider that there are n files with 
up to as many as m individual records in each file (col- 40 
umn). Referring to FIG. 8, the individual record itself 
may be composed of "r" lines of data lines where each 
line may contain up to s characters or pixels (the width). 
More will be said about the record layout subsequently. 
In FIG. 9, it can be seen that each individual "column" 45 
or file need not necessarily have m records. In FIG. 9, 
the records are represented in the familiar row matrix 
format, 1,1; 2,1; 3,1 wherein the first numeral represents 
the sequential record or row and the second numeral, 
indicates the file number or column when using the row 
column matrix convention. Referring again to FIG. 1, 
record 12 is the fourth record from the fourth file. 

Each record, as indicated in FIG. 8, contains intelli- 
gence normally in a character format that would nor- 
mally be divided into different fields. However, it is 
conceivable that the intelligence may be stored in some 
other form such as an ideographic or pictorial represen- 
tation or the intelligence may be in free form rather than 
divided into fields so that a record can be composed of 
several rows of text such as a document. 

Associated with each record is a schema 92 which 
may be unique to the record or which may be common 
to the file. The schema describes the data or intelligence 
(e.g. the field names) that is contained in the record and 
a view mechanism or "viewboard" that describes how 
the data is to be displayed. 

It is to be understood at this point that the records 
and files may be ordered and further that the ordering 
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can be modified at will so that records will be "moved" 
in the file and further may be moved to a new or differ- 
ent file. Movement of a record will re-order the file. 
Conveniently the order may be alphabetical by any 
desired field. 

It may also be appropriate to include movement of 
fields within the record. Similar to the record move- 
ment, field movement may reorder all the records in the 
file. 

The schema in addition to the data description in- 
cludes, as the "viewboard," the height of the record, or 
the number of lines as indicated in FIG. 8 and shown as 
"r" in the representation in FIG. 8. It also contains the 
width "s" as shown in FIG. 8. The total length of the 
record, or more properly the string of data elements or 
fields, while variable, is always less than some value "t." 
Finally the schema is the record description. If all the 
records in one file contain similar fields then a file or 
rack schema is all that is necessary. However, since 
variations within a file are permitted an individual re- 
cord schema may be used. Reordering of the record 
may, of course, change the schema. The schema may 
also include information as to the order and position 
that individual fields will be displayed. Specifically, the 
display line may be specified in the schema for each 
fields. This will become clearer in the subsequent dis- 
cussion. Hereinafter "line" will sometimes refer to the 
display of data on a video display device. 

In the event the intelligence that is contained in the 
record is not in character format, the display lines and 
columns may be considered as a number of pixels in 
each line and column. For convenience, in this specifi- 
cation, a character will be considered as a single pixel. 
Other measurement units could just as well be used. 

The viewboard indicates how the data contained in 
the record is to be displayed within a rectangle equal to 
or less than r lines and s columns, where r and s are 
equal to or less than the screen display size as expressed 
in pixels. It should be understood that other means of 
display than the line-column relationship could be used. 

Associated with a file or column schema is an index 
of records contained in the file. The index also contains 
an indication of the first record that is normally to be 
displayed on the screen. For example, in FIG. 1, a por- 
tion of record 'a* is displayed in the first column and 
first line of display 14. It can be seen from the file matrix 
10 that this record is in row 3, and column 2. In addition 
to the first record to be displayed, the file schema may 
also designate a current record in the file for the file or 
column. In the example shown in FIG. 1, record "o" is 
the current record in the fourth file. Finally, the file or 
column schema contains the display coordinates of the 
current record. These coordinates will be referred to as 
the "X" anchor (xth column) and the "Y" anchor (yth 
line). In the example shown in FIG. 1, the "X" anchor 
and "Y" anchor is indicated at numeral 16. 

In FIG. 1, for the 11 row by 61 column display, the 
"X" anchor is at "X" coordinate 22, and the "Y" anchor 
is at "Y" coordinate 5 wherein the "X" coordinates read 
from left to right and the "Y" coordinates read from the 
top down. These coordinates are repeated in FIGS. 10 
through 15. 

It should be understood that a record in a particular 
file could constitute the list of records in that file and 
further could contain the information that is denoted 
above as the schema. It should also be understood that 
each record can be analogized to a card with certain 
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information contained therein. Such cards could consti- across the display area in the 10 character field as 

tute address cards or appointment cards or the like. shown. The Roman numerals I, II, III, IV and V show 

Referring again to FIG. 1, the display device 14 can the name as it moves across the field, 
be considered as a viewing board on which portions 18 

or all of a record 12 may be displayed (assuming the 5 ltit - ^KUCjKAM 
record does not exceed the display size). The display FIGS. 2 through 6 illustrate the logic associated with 
area has associated with it a series of parameters, re- the operation of video search and retrieval systems. It is 
ferred to as the viewboard, that determine how the to be assumed that the display device 14 has an underly- 
various records are to be presented on the display de- ing operating system that provides the necessary pro- 
vice 14. For example, a current file or column is con- 10 gram functions to display characters and the like on the 
tained therein. In addition, the height of the display and screen associated with the display device. The screen 
the width of the display are also contained in the view- may be either of the liquid crystal type, a cathode ray 
board. In FIG. 1, the height of the display is sufficient to tube, or some other appropriate display device, 
display eleven lines of characters, and sixty-one col- At the time the system is turned on, the user may be 
umns of characters. The width in which a file or por- 15 given an option to initialize the viewboard parameters 
tions of a file may be displayed is also a portion of the for a multi-file display, particularly those indicated in 
viewboard. This is referred to as the column width. In the block in FIG. 2. Alternatively, the first file is shown 
the example given in FIG. 1, the column width is ten in the manner of FIG. 17, with one line from the first 
characters or pixels. Each record height is also given in several records. 

the parameters. In FIG. 1, the record height is one line. 20 The parameters for a multi-file display include the 

In addition to giving the standard record height, the current card or record, the current column or file, the 

current column may be expanded to display a larger "X" anchor and "Y" anchor and other parameters such 

area than the adjacent column. This is shown in FIG. as the display height, the display width, and the like. 

11, where the current column or third column has a The program then enters a continuous perpetual loop 

width of thirty characters, while retaining the one char- 25 denoted "main loop" at the entry arrow 22 in FIG. 2. 

acter height. This main loop is continuous and is entered upon the 

The current record height may also be expanded to sensing of one of a set of particular characters, such as 

show more information. This is illustrated in FIG. 14, a right arrow; a left arrow; an up arrow; a down arrow; 

wherein the current column is 30 characters or pixels or a command to reset the parameters. It also recognizes 

wide and the current card (in FIG. 14, this is the "t" 30 certain display parameters such as a full column presen- 

record) is four pixels high, while the remaining records tation, a full record presentation or a scrolling of an 

are two pixels both in the current column and the dis- individual field. If some other character is sensed the 

played columns adjacent to the current column. It will program will enter a data manipulation or maintenance 

be seen that these parameters may be changed by the subroutine. If no character is sensed, the system is di- 

user with the only restriction on the user being the 35 rected to a redisplay function. As previously noted, it 

actual video display area as indicated in FIG. 1. may be appropriate to select a default set of parameters 

Should the user so wish, either a single column with so that at start up time the full column presentation 

its m records can be displayed with, for example, only shown in FIG. 17 will appear. Subsequent change of 

one line per record or card showing. Of course, more parameters will provide the display shown at 14 in for 

lines can be displayed (See FIGS. 16 and 17). Similarly 40 example FIG. 1. 

a single record or card may be displayed in the entire As will be seen, the arrow commands will move from 

screen with the only limitation being the actual display one record to the next adjacent record depending upon 

size (see FIG. 16). the direction indicated by the arrow as shown in the 

A capability to shift from the multi-file display as decision blocks 24, 26, 28 and 30. Should the shift in the 

shown in FIG. 14 to the single file display as shown in 45 current record/card or column/file exceed the number 

FIG. 17 and finally to the single record as shown in of cards or columns, as indicated by the second series of 

FIG. 16 gives one the capability to rapidly zoom in on decision blocks 32, 34, 36 and 38, the program returns to 

the explicit detail contained in a specific record. Con- the main loop without further action. However, if the 

versely one can figuratively back away from the single action is permissible, that is, there are still undisplayed 

record detail to the FIG. 14 multi-file display with usu- 50 files/columns or undisplayed cards/records, then the 

ally a single command or key-stroke. This capability current file/column is indexed accordingly and the 

can be compared to a zoom lens on a camera where one program jumps to the "adjust" function 40 in FIG. 3. 

gets either a detail look or a broad view. It differs form If, on the other hand, the character sensed in the main 

the well known "window" in that the instant invention loop as shown in FIG. 2 indicates a change in parame- 

provides the "magnification" of a zoom lens while a 55 ters (i.e., the viewboard), then the decision block 42 will 

"window" overlays a different portion of the detailed shift the program to the "set params" function 44 (FIG. 

view without the "magnification." 3) which is always immediately followed by the "ad- 

Finally, when displaying several cards or records in just" function 40 just mentioned, 

the multi-field mode where the fields would normally If some other character is sensed decision block 43 

be abbreviated as taught in U.S. Pat. No. 4,486,857, the 60 (FIG. 2) will shift operation to a data loop subroutine 

unabbreviated field along with its label can be scrolled shown in FIG. 2a. In addition to the usual edit and data 

cross the screen so that the user can "see" the full field. manipulation functions which are well known, this data 

For example a fictitious organization, "Johnson Ma- loop subroutine provides for full screen display of por- 

chine Works" may be the full name while the abbrevi- tions of one group or file (i.e. each record portion ex- 

ated name 450 (see FIG. 18) would be "Jhn Mchn W" 65 tends across the full display) at decision block 431. De- 

in a ten character field. When "scrolling" is selected the cision block 432 will display field labels, while decision 

field name 452, in this case NAME and JOHNSON block 433 will display a full record or card. Decision 

MACHINE WORKS will appear sequentially moving block 434 will "scroll" a field name and the data in that 



4,736, 

7 

field across the abbreviated field size as shown in FIG. 
18. If the answer to all the decisions 431-434 is no, then 
the edit functions are performed before returning to the 
Main Loop (FIG. 2). In all of these situations the view- 
board parameters (which are discussed in the next para- 5 
graph) are stored until the display is returned to the 
default condition as shown in FIG. 1 unless the default 
is set at a full column display (FIG. 16 or 17). It is 
pointed out that the full column displayed will be the 
current column and the full card displayed will be the 10 
current card. As can be seen from the flow chart (FIG. 
2 and 2a) one can readily switch from the multi record 
display to the single column or card display and back 
again with only one key stroke. 

The "set params" function 44 accepts at least four 15 
parameters from the user which determine the display 
area for the various records and files displayed on de- 
vice 14. In the present invention, the parameters ac- 
cepted include noncurrent lines or "rows" 46 (see FIG. 
3). Referring to FIG. 1, the noncurrent rows would be 20 
the rows or records displayed for all but the third col- 
umn of files or cards. Each record or card is shown only 
on one line in FIG. 1. The second parameter accepted is 
the noncurrent column width 48 (see FIG. 3). In the 
example shown in FIG. 1, this would again refer to the 25 
width displayed for columns 1, 2, 4, 5 and 6, and in the 
example is ten characters or pixels. The third parameter 
accepted is the current card width 50 (see FIG. 3). This 
parameter sets the width of a column in which the cur- 
" rent card or file is located. In FIG. 1, this is illustrated 30 
by the ten character or pixel width of the third column, 
as reflected by the current card or file 18. Finally, the 
set parameter function determines the height of the 
current card 52. It will be shown in the following dis- 
cussion that the current card or file 18 may have a 35 
larger display than the remaining cards in that file or 
column. In particular, reference to FIGS. 14 and 15 will 
•show that the current record or card has been expanded 
to four lines, while the remaining cards or records are 
limited to two rows of data. 40 

Once the parameters have been set, then the function 
adjust 40 is executed. It should be remembered that the 
function adjust 40 can be entered by any one of the four 
commands shown in the decision blocks 24, 26, 28 and 
30 in FIG. 2, or directly from the "set params" function. 45 
The purpose of the function adjust 40 is to reset the "X" 
anchor and "Y" anchor and further to determine the 
first card or record to be displayed in each file or col- 
umn based on the current card or record in that file. 
Function adjust first checks to see if the "X" or the "Y" 50 
anchor have exceeded the limits of the display device. 
In particular, decision block 54 checks to see if the "X" 
anchor of the current column plus the current column 
width is greater than the display width. If this is the 
case, then the "X" anchor is moved leftwardly on the 55 
display device so that the right side of the current col- 
umn coincides with the right side of the display screen. 
If, on the other hand, the "X" anchor occurs to the left 
of the screen or is less than zero as indicated in decision 
block 56, then the "X" anchor for the current column is 60 
set at the lefthand edge of the display screen. Decision 
blocks 58 and 60 (see FIG. 4) perform the same function 
for the "Y" anchor, it should be remembered that "Y" 
increases in a downward direction as shown in FIG. 1. 
Operation block 62 determines the first card to be dis- 65 
played in the current column. It should be remembered 
that at start-up time in the main loop a current card may 
be designated for each column. Knowing the current 
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card or record, the "Y" anchor (which has also been 
established at initialization time) is divided by the non- 
current card lines with the dividend being subtracted 
from the current card number. The result will be the 
first record to be displayed in a column. 

Following the determination of the first card to be 
displayed in the current column, the "X" anchor is set 
for the column numbers to the left of the current col- 
umn as indicated in the loop 64. When the "X" anchor 
is determined to be less than zero as shown in loop 64, 
the routine drops out of loop 64 and passes on to the 
processing in FIG. 5 where the "X" anchors for the 
columns to the right of the current column are deter- 
mined. When the "X" anchor exceeds the display width 
as shown in the decision block 66, the routine drops out 
of loop 68 and returns to the main loop shown in FIG. 
2. 

Returning now to FIG. 2, after the "set params" and 
"adjust" functions have been completed, the routine 
checks for another input character, if another character 
is sensed, then the routine just discussed would be re- 
executed. In addition to rearrangement of the broad 
display, the user can, as indicated above, select a "wide 
screen" or "zoom" for either a single file or column or 
a single record or card. However, if no character is 
sensed as coming from the input device, then the redis- 
play function 70 shown in FIG. 6 is performed. 

The purpose of the redisplay subroutine 70 is to con- 
tinually refresh the display information on display de- 
vice 14. It will be noted that redisplay function 70 starts 
at the lefthand or first display column or file as the case 
may be. The first file to be displayed on the screen has 
been determined in the function adjust loop 64 shown in 
FIG. 4, while the last column to be displayed is deter- 
mined in loop 68 in a relatively straightforward manner. 
As can be seen, the redisplay function 70 is a series of 
nested loops with the first loop starting at operation 
block 72 in FIG. 6. In short, this loop 72 is repeated for 
each column or file to be displayed on display device 10. 
Reference should be made to FIG. 7, wherein the col- 
umn is incremented in operation block 74 and returned 
to the entry point 2 in FIG. 6 if the column number has 
not exceeded the "last column number" as indicated in 
decision block 76 (see FIG. 6). This outer loop 72 sets 
the "X" origin or "X" anchor of the column number 
based on the parameter column width set during the set 
parameters function. In operation block 72, which starts 
this outer loop, the column width and card or record 
size heights are set with the parameter height and width 
for each column and record except the current column. 
If the column or file number is the current column as 
determined by decision block 78, then the viewed width 
is equal to the current column width. The "X" origin is 
set at the "X" anchor for the column number, while the 
"Y" origin is initialized at one. 

Decision block 80 is one exit for the function redis- 
play. This exit occurs when the "X" origin is either less 
than zero or greater than the display width. When this 
occurs, the function redisplay is terminated and control 
is passed back to the main loop shown in FIG. 2. 

The display process moves down the column or file 
record by record in a file starting with the first card to 
be displayed as determined in the function adjust, so 
that display for each card or record within the possible 
display parameters is accomplished. It should be noted 
that if the card or file to be displayed is the current card, 
then the viewed height of that card, as indicated in 
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decision block 84 and operation block 86, may be cor- (column 2) or to the right of column 3 (column 4 or 

rected for current card height. higher). The program will "sort" the requested columns 

As mentioned early on in this discussion, if the (operation block 445), determine the X-anchors (loop 

schema for the particular file to be displayed differs 446) and then display the requested columns. Options to 

from the card or file schema for the column, then deci- 5 highlight the current column and display column num- 

sion block 88 comes into play, and the card or file bers are provided at blocks 447 and 448. 

cord. This loop, which starts at decision block 88, is UMBUDlMfcJN l 
important to the concept of this invention because it 10 Again referring to FIG. 1, this display system is de- 
places the control of the displayed pattern for a particu- signed to operate on a portable microprocessor having 
lar record or card as the case may be, directly in that a display device 14 and a data string input device in 
record or card. In this invention, the display of any or keyboard 15. It should be understood that keyboard 15 
all records is directly controlled or controllable may be an integral part of the display device 14. Fur- 
through decision block 88 and the operation block 90. 15 thermore, the microprocessor could very well include 
With this information, operation block 92, which would provision for a printer or other hard-copy output de- 
feed the overlying display program available in all mi- vice. It might be particularly appropriate to include 
croprocessors, will perform the function of providing to both input and output by either tape or disk/diskette 
the microprocessor the necessary parameters for card devices so that the small microprocessor (note pad size 
or file to be displayed, including the specialized display 20 computer) can be loaded from a larger, more permanent 
parameters accepted in operation block 90. Ordinarily installation, and further the "note pad" computer can be 
the schema is such that the initial fields of the record are off-loaded to the same larger type of installation, 
preselected for display, however the ability to preselect Previous attempts at providing a limited display capa- 
other fields is provided. bility for one or more records in a series of files have 

As can be seen, what follows loop 82 are the incre- 25 generally revolved around the physical layout or de- 
menting functions of the "Y" origin and the card or sired format of physical records so that unabbreviated 
record number for the column or file. If the "Y" origin or untruncated portions of those formatted records are 
is greater than the displayed height, then the column or available for perusal by the user. This invention over- 
file number is incremented and the program control is comes that drawback by providing scanning capability 
returned either to the beginning of the function redis- 30 to the user and further capability to display various 
play at point 2 in FIG. 6, or the main loop if the column sized portions of the records contained in the various 
number is greater than the last column number. files. In short the detail level of the display or "zoom" 

In addition to implementing the start up with a dis- size is in the users hands, 

play as shown in FIG. 1, one can also set the parameters Referring to FIG. 8, a typical record is indicated as 

so that a single column of cards or records will appear 35 an "r" line, "s" column matrix. Located in the record 

with only one line from each card. (As previously stated shown in FIG. 8 is an indication 92 as to whether there 

this may be the default or start up selection.) See FIG. is a special display schema associated with that particu- 

17. By selecting a "Full Card" (FIG. 2d) the display lar record. This indication may be in the form of a single 

area will show the material illustrated in FIG. 16, that is bit flag so that reference to the schema will either be to 

all of the first or current card. (If the data contained in 40 the card or record schema or to the column or file 

the first record exceeds the display screen then appro- schema. It should be understood that the record dis- 

priate truncation, field abbreviation or both may be played in FIG. 8 is representative only. It should also be 

used. understood that this record can be considered as being 

If one should want additional columns then a second a string of data elements with a variable length less that 

column may be selected. For example, if the display is 45 "t." This variable length string may have identifiable 

as shown in FIG. 17, the selection of column 3 would fields fi through f m each of which may be considered 

cause the display area to be divided so that columns one lines "a" through "m." If a field exceeds a line length, it 

and three would appear as in FIG. 19. It may also be will continue on the next "line." If two or more fields 

appropriate to number the displayed columns as at 440 can be displayed within a fixed length display line then 

(see FIG. 19). Further the current column, in FIG. 19, 50 they may be so displayed. 

may be highlighted on a CRT display by lighting the Each file is composed of a series of independent 

background and darkening the textual material. Selec- strings ti, ti . . . t m , each string comprising a card or 

tion of a third and subsequent columns would further record. Thus, as indicated in FIG. 9, there are files 1, 2, 

divide the screen into thirds, fourths etc. It should be 3 . . . N with each file having up to "M" records, and 

noted that in this option, it is preferred that one line 55 each record having up to f m identifiable fields, 

from each card or record be displayed although the full In the examples shown in FIGS. 10, 11, 12, 13, 14 and 

record (with abbreviated text) may also be selected. 15, the material displayed refers to the display first 

The previously mentioned scrolling is particularly use- shown in FIG. 1. Specifically, in FIG. 1, an mXn ma- 

ful when abbreviated text is used. trix of records is shown with the specific records start- 

The programming for adding a column is shown in 60 ing in column 2, at row 3 with record "a" and running 

FIG. 2B. Essentially what is done in the flow chart in through column 7 row 5 with record "ad." For pur- 

FIG. 2B is to determine how many columns are to be poses of this discussion, the display 14 shown in FIG. 1 

displayed and then determining the appropriate X- has eleven lines of pixels and sixty-one columns of pix- 

anchor for each column. As important function of this els. The viewboards or parameters have been preset so 

"Add a Column" loop is the "sorting" of the columns. 65 that six columns of five records can be displayed. The 

For example, after the user requested column 3 as first cards or records displayed are as indicated in the 

shown in FIG. 19, the next request could be for a col- display device 14, that is, a, b, c, d, e and f, while the 

umn that would be displayed to the left of column 3 current cards for the respective columns are m, n, o, p, 
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w and ad. For the display shown in FIG. 1, the parame- column, it should be remembered that the current card 
ters have been set with the non-current lines having one in the first column was the "m"th card. Thus, the "m"th 
line of characters or pixels, the noncurrent columns card will be expanded to four lines of pixels with thirty 
having ten characters or pixels, and the current column columns of pixels. In shifting from the second column 
also having ten columns of characters or pixels. The 5 where the "t"th record was designated to the first col- 
current card, which in the display shown in FIG. 1 is umn where the "m"th record had been designated the 
the "o" card or record, is set for one line of characters current card, the display shown in FIG. 15 occurs. In 
or pixels. If the parameters are changed to 2, 10, 10 and FIG. 14 and FIG. 15, it should be particularly pointed 
2 (2 noncurrent lines, 10 noncurrent columns, 10 current out that a shift downwardly in the second column from 
columns and 2 current card lines), the display shown in 10 the "n"th to the "t"th record will place the current card 
FIG. 10 occurs. In this instance, it will be noted that the in the second column in the center position because of 
"a" and the "y" records in the first column have disap- the location of "y" anchor. It should be noted that the 
peared from the display device because of the enlarge- current card in the third column, or the "o"th record 
ment of the remaining cards or records to two lines of remains in the central position since the current card is 
data. It should be understood that, for convenience's 15 "anchored" by the original "x" anchor and "y" anchor 
sake, a line is skipped in between each record and a which had been entered in the initialization program at 
column is skipped in between each file. This need not row 5 and column 22. It is the "y" anchor that deter- 
necessarily be the case; however, for convenience and mines the position of the current card in the column, 
clarity it has been done in this manner in this particular Thus, the *'o"th card remains in the center position 
discussion. 20 while the "t"th card takes on that position in FIG. 15, 

If the schema of card or record "o" differs from the rather than the "n"th card, 
schema of the column, then the identifiable fields in In order to obtain the single column situation de- 
record "i" may well differ from the identifiable fields in picted in FIG. 16, a code can be used or the parameters 
record "o." For example, if the third file is comprised of set to 0, 0, 60, 1 so that there are no non current col- 
addresses and names of organizations, it may be appro- 25 umns, no non current lines, 60 current columns (the 
priate in certain ones of those records to indicate an display width column) and one current line (the display 
idiosyncrasy of an individual associated with that orga- height/card). In order to add a new column of cards, 
nization. Thus, the schema of card "o" may well repre- using the logic of FIG. 2B, one merely selects the de- 
sent that idiosyncrasy at the expense of losing some sired column and the "current columns" are reduced 
mother intelligence shown for other records in that file. 30 accordingly. Moving back to the single column may be 
That intelligence could be regained by selecting one of done with one keystroke if coded or by resetting the 
the other parameters so that additional rows or pixels parameters. 

are displayed, by changing the record schema or by It can be seen that this program permits the user to 

"scrolling." This is illustrated in FIG. 12 where the not only control the display of the cards, but also move 

"o"th card or record has been expanded to four rows of 35 from one record to the next record with a great deal 

pixels and thirty columns of pixels. Simultaneously, the ease. 

parameters for remaining cards or records in the display While this invention has been shown in relation to a 

"Temain at two rows and ten columns for the noncurrent particular embodiment, it should not be considered so 

- rows and columns, but the columns for the current limited. Rather, it is limited only by the appended 

column, that is, the third column, are all expanded to 40 claims, 

"thirty characters or pixels. The difference that occurs What is claimed is: 

-between the display shown in FIG. 1 and the display 1. In an interactive data entry computer system 

shown in FIG. 10 is a result of a change in parameters wherein a user is presented with a data entry display 

and takes place in the set parameter function 44. Simi- screen, a data string input device, a processor, a storage 

larly, the difference between the display shown in FIG. 45 device for storing S„ independent strings of data ele- 

11 and FIG. 10 occurs with a difference in the set pa- ments each string S* of variable length less than t, each 

rameter function, namely, the number of columns is string S/c having at least one data field ft , and an output 

increased to thirty in the current column routine. device, said independent strings Si through S n classifi- 

FIG. 13 is a result of a left arrow command as shown able into groups, each group having strings with at least 

in decision block 26 of the named loop. In this instance, 50 one similar filed, a data retrieval and display system 

the current card shifts from the third column, specifi- comprising: 

cally the "o" record to the second column, where the processing means for locating each stored indepen- 

"n"th record has been predesignated as the current dent string of data; 

card. It may be remembered that the "n"th record was control means for preselecting and simultaneously 

the current card in the second column. Thus, a shift 55 displaying on the data entry display screen or out- 

from the current card in the third column to the current put device portions of a first independent string Si 

card in the second column results in an expansion of the of data and portions of a second independent string 

"n"th record to four lines by thirty columns as shown in of data S2, said first string preselected portions 

FIG. 13. having a displayed length li less than t; said second 

If the current card is shifted downwardly (see FIG. 60 string preselected portions having a displayed 

14), as shown in decision block 30 from the "n"th re- length h less than or equal to h, and said first and 

cord, the "n"th record is then reduced to two lines of second strings being in the same group, whereby 

pixels and the "t"th record is increased to four lines of the user is simultaneously presented with two or 

pixels. more portions of different data strings. 

If the left arrow is again selected as indicated in deci- 65 2. The system of claim 1 further including means for 

sion block 26 from FIG. 12, the current column is displaying a preselected portion of an additional inde- 
shifted from the second column to the first column (see pendent data string S3 from a different group simulta- 
FIG. 15). When the current column is shifted to the first neously with the preselected portions of data strings Si 



and S2, said additional string S3 having a displayed 
length I3 equal to or less than 1/. 

3. The system of claim 1 wherein the means for simul- 
taneously displaying on the output device a preselected 
portion of string Si and a preselected portion of string 5 
S2 is respectively responsive to at least one field f/ con- 
tained in string Si and at least one field fj contained in 
string S2. 

4. The system of claim 3 wherein the preselected ^ 
fields f/and ft are respectively the first fields of string Si 
and S2. 

5. The system of claim 1 wherein the means for simul- 
taneously displaying on the output device preselected 
portions of strings Si and S2 is responsive to at least one j 5 
field fk contained in a string S s classified in the same 
group as Si and S2. 

6. The system of claim 3 wherein the means for simul- 
taneously displaying on the output device preselected 
portions of strings Si and S2 includes means for accept- 20 
ing display size dimensions from the data string input 
device, said display size dimensions useable for deter- 
mining the display area of strings Si and S2. 

7. The system of claim 1 further including means for 
editing strings Si and S2 while portions of Si and S2 are 25 
displayed. 

8. The system of claim 1 further including means for 
highlighting the display of the preselected portions of 
data string Si. 

9. The system of claim 2 further including means for 
preselecting portions of data string Si such that the 
length li of the preselected portions data string Si is 
greater than either h or I3, the displayed lengths of the 
preselected portions of data strings S2 and S3 respec- 35 
tively. 

10. The computerized data system of claim 2 wherein 
the output device is a video device having a display area 
capable of displaying in the display area at least r lines 

of pixels, each line having s pixels; the data retrieval and 40 
display system further including means for displaying in 
the display area on the output device the preselected 
portions data string Si on lines I through h and for 
displaying the preselected portions of data string S2 on 
lines i through r where r is greater than 2. 45 

11. The system of claim 10 further including means 
for displaying on the output device the preselected 
portions of data strings Si and S2 in the leftmost j pixels 
of the output device where j is less than s and the prese- 
lected portions of data string S3 on lines 1 through h in 50 
the remaining rightmost s-j pixels of the output device. 

12. The system of claim 11 further including means 
for simultaneously displaying the preselected portions 
of data strings Si, S2or, in response to a single command 
displaying only preselected portions of data string Si. 

13. The system of claim 12 wherein the preselected 
portions of data string Si, S2 and S3 are displayed in a 
truncated format. 

14. The system of claim 13 wherein the preselected 
portions of data string Si consists of fields fi through f}, 
where each field ft through fyhas a name associated with 
it, the system including means for displaying at least one 
field ih of the truncated displayed fields in its full form 
preceded by the field name, the full field display occur- 65 
ring sequentially with the name followed by each char- 
acter of the field moving across the display area from 
right to left in the area allocated to the truncated field. 
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15. The data retrieval system of claim 1 wherein said 
preselected portions include one or more fields ft and 
each field ft is abbreviated. 

16. The data retrieval system of claim 1 wherein each 
field ft through i m has a name associated with it, the 
system further including means for retrieving and dis- 
playing at least one of said names. 

17. The data retrieval system of claim 16 wherein said 
preselected portions include one or more fields ft and 
each displayed field ft is abbreviated. 

18. The data retrieval system of claim 1 wherein said 
displayed preselected portions occupies a portion of the 
output device the system further including means for 
alternatively displaying the said preselected portions or 
a single data string on the output device upon a signal 
from the input device. 

19. The data retrieval system of claim 1 including 
means to classify data strings having identical data 
fields. 

20. In an interactive data entry computer system 
where the user is presented with a data entry display 
screen, a data string input device, a processor, a storage 
device for storing S„ independent strings of data ele- 
ments each string S* of variable length less than t, each 
string Sfc having at least one data field ft, and an output 
device, said independent strings Si through S« classifi- 
able into groups, each group having strings with at least 
one similar field, a data retrieval and display system 
comprising; 

processing means for locating each stored indepen- 
dent string of data; 

first control means for preselecting and simulta- 
neously displaying on the output device portions of 
a first independent string Si of data and portions of 
a second independent string of data S2, said first 
string preselected portions having a displayed 
length li less than t; said second string preselected 
portions having a displayed length I2 less than or 
equal to li, said first and second string from the 
same group; and 

second control means for alternatively only display- 
ing preselected portions of data string Si, whereby 
the user is simultaneously presented with two or 
more portions of different data strings. 

21. The system of claim 20 wherein the strings Si and 
S2 include one or more data fields ft and further wherein 
the data fields ft are truncated when displayed with the 
first control means and not truncated when displayed 
with the second control means. 

22. The system of claim 20 wherein the preselected 
portions of data string Si consists of fields fi through f}, 
were each field ft through ft has a name associated with 
it, the system including third control means for display- 
ing at least one field ft* of the truncated displayed fields 
in its full preceded by the field name, the full field dis- 
play occurring sequentially with the name followed by 
each character of the field moving across the display 
area from right to left in the area allocated to the trun- 
cated field. 

23. The system of claim 22 wherein the preselected 
portions of data string Si consists of fields ft through f), 
where each field ft through f)has a name associated with 
it, and further wherein the third control means further 
includes means to display the field ft* in its full text mode 
along with its associated name when the preselected 
portions of string Si are displayed by the second control 
means. 

* * * * * 



